Name: Chemistry 213

Chapter 3
INTRODUCTION TO THE PERIODIC TABLE
Chapter Outline
3.1 2 Development of the Modern Periodic Table
Vocabulary
periodicity periodic law triads
law of octaves
Objectives
- Qutline the steps in the historical development of the periodic table,
- Predict similarities in properties of the elements by using the periodic table.
3.2 = Classification_of the Elements
Vocabulary
period group noble gas
metal transition element lanthanide
actinide nonmetal metalloid
semiconductor representative element alkali metal
alkaline earth metal. transition metal inner transition metal
halogen
Objectives

- Identify key features of the periodic table.
— Use the periodic table to classify an element as a metal, nonmetal, or metalloid.
- Compare the properties of metals, nonmetals, and metalloids.

3.3 = Periodic Trends

Vocabulary
electronegativity ion octet rule

Objectives
-~ Relate an element’s valence electron structure to its position in the periodic table.
—~ Compare period and group trends of several properties.
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INTRODUCTION TO THE PERICDIC TABLE
Chapter Notes Outline

Development of the Modern Periodic Table

1. The Search for a Periodic Table
= Chemists wanted to organize the elements into a system that would show

while

o was used as the basis,

« LW, (1829)
o Classified some elements with similar properties into groups of three called

o Their properties varied in an orderly way according to their atomic masses.

= John (1864)
o Created the , which stated that the properties of
the elements repeatad every eighth element
*  Dmitri (1869)
o Arranged the elements in order of into
with

o Predicted the existence and properties of undiscovered elements
o Showed thzat the properties of the elements repeat in an orderly way from row
to row of the table

- is the tendency to recur at regular intervals.

= Henry (1913)
o Discovered that atoms of each element contain a unique number of protons in
their nuclei (=atomic number)

o Arranged the elements in order of to show
a clear periodic pattern of properties '
— The statement that the physical and chemical properties of the elements
repeat in a regular pattern when they are arranged in order of increasing

atomic number is known as the

PERIODIC TABLE OF THE ELEMENTS




Classification of the Elements

2. The Modern Periodic Table...
«  Elements are arranged in order of increasing atomic number into a series of columns,

3.

called (or families), and rows,. called
The groups designated with an “A" are often referred to as the main group, or

The groups designated with a _‘-‘B_f."are,‘r_,_eferred to as the

Atomic
ﬁumhet

are elements that are generally, shiny when smooth and clean, solid at

room temperature, and good conductors of heat and electricity,
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and
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5. are elements with
physical and chemical properties of both

metals and nonmetals.

Silicors erys-

Periodic Trends

6. Atomic Radius...
*  Trends within periods

O

atomic radil as you move
across a period
= Trends within groups

0

tals, 8 metalloid, are grown in

nionmetal. The crystals are used

chips.

ar inert atmosphere of argon, 2 ¢

i the manufacture of computer

T

in atomic radil as you move

{hemical symbol
- Atomic radius

L Relative size

34

a group

&4

7. Electronegativity...
= The

its atoms to attract electrons in a chemical bond.

= Trend within periods

&)
=  Trend within groups

o}

as you move.

of an element indicates the relative ability of

across a period

as you move a group




electronegativity < 1.0
L] 1.0 = electronugativity < 2.0
O slecironegativily < 3.4
3.0 2 elactrbregativity < 4.0

Eiectronegatmity Values in ?auimgs

8. Valence Electrons...

because they

Atoms in t':n'e same group have

have the - R

of an atom s va!ence electrons indicate the

ln Wthh It-.IS found

o A representatlve element 5 f’ e r'ij'i'r"an'd":'th'e'

: it contams are equal (W|th a few exceptlons)
0 Atoms can galn or Iose one or more electrons and acquare a net charge.

- An ' . 15 an atom or a bonded group of atoms that has a positive or
negatlve charge

- The . o - states that atoms tend to{'gain, lose, or share

e!ectrons ln order to acqulre a fuil set of
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HOMEWORK #1

What is the modern periodic law? How does it differ from Mendeleev’'s periodic law?
2 POINTS

What are 2 factors that contributed to the widespread acceptance of Mendelaev’s periodic
table? 2 POINTS

Which of Dobereinar’s triads shown are still listed in the same column of the modern

periodic table? 1 POINT
Triad 1 Triad 2 Triad 3
lithium {Li} manganese (Mn) sulfur ($)
sodium (Na) chromium (Cr) selenium (Se)
notassium (K) iron (Fe) tellurium (Te)

Use the periodic table to separate these 12 elements into 6 pairs of elements having
similar properties. 3 POINTS

Ca, K, Ga, P, 5i, Rb, B, Sr, Sn, Cl, Bi, Br

Use the periodic table to identify by name and symbol the elements that have the
following atomic masses: 2 POINTS

a. 30.974 amu
b. 137.327 amu 3
c. 18.998 amu
d. 118,710 amu




HOMEWORK #2

1. Describe element number 18 in terms of its period number, group number, and family

name. el 1 POINT

. What is the group number of each of the following families of elements? Write the
symbols for the elements in each family. 4 POINTS

a. alkali metals - - -~

b hélogens

c. alkaline earth metals

d. noble gases
. Select the symbol of the element that fits the following descriptions. 5 POINTS

a. the group 13 metal in the 3“ period -~ ¢l ot R
"b. the group 15 metalioid in the 4th perlod o
c. the lightest of the noble gases & - -
d. the halogen that exlsts as a hqwd at room temperature | o
e. the only metal that is a hqutd at room temperature B R

' HOMEWORK #3 o

. How many valence elecirons are in an atom of each of the following elements, and what

ion would each atom form? 4 POINTS
a. | Ne e. Br
b. S f. Sr
C. Na g. As
d. Sn h. in

. Write > (:rg'r'e'at'er than) or < (|e5s ‘than) to mdrcate how the e[ectronegatrvrtles of the

following elements compare, 6 POINTS
a. Cl F {e. Mg | Ca
b. C N | f. Bi P
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1. Define the following terms.

a. periodicity

Study Guide
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b. periodic law

c. period

d. group

e. noble gas

f. metal

g. transition element

h. lanthanide

i. actinide

j. nonmetal




. metalloid

semiconductor

. triad

. law of octaves

. alkaline earth metal

. halogen

. representative element

transition metal

alkali metal

inner transition metal

. electronegativity




v. ien

w. octet rule

. Use the periodic table to identify the following elements, Write the element name and the
glement symbol.

This element has an atomic mass of 207.2 amu.

a.
b. This element can be found in group 4, period 5.

c. This element is a nonmetai and a fiquid at room temperature.

d. This element has 6 valence electrons in the 2" energy level.

o. Atoms of this element contaln 30 protons in their nucleus.

f. This element has an stomic mass of 20.180 amu.

. Use the periodic table to separate these 6 elements into 3 pairs of elements having similar
properties.
Ni, He, Ba, Kr, Ca, and Pt

N S B |

. What is the trend in electronegativity as you go across a period and down & group?

_ Determine the number of valence electrons in each atom below and write the charge of
ion it would form in a chemical bond.

a. radium

b. neon —
c. carbon

d. phosphorus

_ What are the major differences in the physical properties of metals, nonmetals, and
metalloids?




